Functional differences between 4-aminopyridine and tetraethylammonium-sensitive potassium channels in myelinated axons.
Intracellular recordings from rat sciatic nerve fibers showed that the potassium channel blocking agents 4-aminopyridine (4-AP) and tetraethylammonium (TEA) had different effects on action potential waveform. When applied alone, TEA did not appreciably alter the waveform of an individual action potential, whereas 4-AP application resulted in action potential broadening and, in some axons, repetitive firing. A prolonged afterhyperpolarization which was blocked by TEA occurred subsequent to repetitive firing. These results indicate the presence of at least two pharmacologically defined potassium channels in mammalian peripheral nerve fibers. The 4-AP-sensitive potassium channels are important for rapid action potential repolarization and the TEA-sensitive potassium channels may serve to modulate axonal excitability during repetitive firing.